O O T

US005308936A

United States Patent 19 (1] Patent Number: 5,308,936
Biggs et al. 451 Date of Patent: May 3, 1994
[54] ULTRASONIC PEN-TYPE DATA INPUT 4,845,684 7/1989 Garwin et al. ...ocoeneeeene. 178/18 X
DEVICE 4,891,474 1/1990 Kelly o 178718
5,043,950 8/1991 Schorum et al. ..o 367/98
[75] Inventors: Michael P. Biggs, Westlake Village; . . .
Takeo Z. O'Ishi, Los Angeles, both Primary Examiner—Stephen Chin
of Calif.; Mark S. Knighton, 1920 La  Assistant Examiner—Paul Coombs
Mesa Dr., Santa Monica, Calif. 90402 Attorney, Agent, or Firm—Blakely, Sokoloff, Taylor &
Zafman
[73] Assignee: Mark S. Knighton, Santa Monica,
Calif, [57] ABSTRACT
[21] Appl. No.: 935,838 A computer data input device is provided which is
characterized by a wireless pen for moving over the
[22] Filed: Aug. 26, 1992 surface of a tablet. The pen will simultaneously emit
ESN IR T ol GO8C 21/00  Mmagnetic pulses and ultrasonic pulses. The tablet will be
[52] U.S. CL oo 178/18; 178/19;  equipped with a magnetic detection coil and two micro-
382/3 phones. The magnetic detection coil will nearly instan-
[58] Field of Search ............c....... 178/18, 19; 340/706, ~ taneously detect the magnetic pulse and serve as a time
340/712; 382/3 reference for determining the time it takes to detect the
. ultrasonic pulses. The detection circuitry will detect a
(56] References Cited specific point within the ultrasonic pulse and the time

U.S. PATENT DOCUMENTS

travel of the sonic pulse to the two microphones will be
used to determine the distance of the pen from the two

3 3 -
j’ggg‘gza ]};}gg‘g' ggczzllls etal 3?%3?; microphones yielding the position of the pen over the
4,814.552 3/1989 Stefik et al. w.oovrrrrsiricrreners 178718 surface of the tablet.

4,827,410 5/1989 Corren ............ 364/200

4,832,144 5/1989 Murakami et al. ..o 178/18 51 Claims, 10 Drawing Sheets

o4 25
. 42
J 10u sec for 50 kHz
T
——C1 S I
Controller and c2 !
Timing Generator
— L
Battery P —-oC3
7
41 ; C1
43 l 45 . c3
Enable ~/ . ! 33 I
Switch 1 J 1
Positive Supply 47
PIEZO ~
l ‘ (—] Pen Switch
C2 Coil *
Enable ¢ 30
Switch
; Negative Supply =

46



